This listing of claims will replace all prior versions, and listings, of claims in the application: 



Listing of Claims: 



1 . (Original) A composite o 
medium for building a control 
implemented using object-orie 



iect group (COG) data structure embodied in a computer-readable 
system that has a clock cycle, said COG data structure being 
ted programming and comprising: 



an interface for passing information to and from said COG data structure, said interface 
passing at least one control signal for controlling an aspect of said control system; 

a data flow object arranged to accept input data and to produce output data on said clock 
cycle, said data flow object connected to said interface and providing sampled-data processing 
for said control system; and 

a state machine object tMtir^srludes a plurality of states and a plurality of transitions 
between said states that are /ach triggered by an event, said state machine object providing 
event-driven processing foi/ said control system and being connected to said data flow object, 
whereby said COG data stijucture provides both s^mpled-data and event-driven processing for 
said control system. 



2. (Original) A COG data structure as recited in claim 1 wherein said control system is an 
electromechanical control system. 



3. (Original) A COG data structurq as recited in claim 1 wherein said control system is a real- 
time control system. 



4. (Original) A COG data structure as recited in claim 1 further comprising: 

a state transition object includedlwithin said state machine object, said state transition 
object being associated with one of said transitions and providing an action to be performed upon 
said one of said transitions, whereby saiq state machine object provides said action for said 
COG. 
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5. (Original) A COG data structure as recited in claim 1 further comprising: 

an execution method included in said data flow object, said execution method receiving 
said input data from sensors of said control system and calculating said output data. 



6. (Original) A COG data structure as recited in claim 1 further comprising: 

connections between said interface, said data flow object and said state machine object 
that are represented graphically to a user on a computer screen. 



7. (Original) A COG data Structure as recited in claim 1 further comprising: 

a plurality of othef C(E>G(data structures in a hierarchy, said hierarchy modeling said 
control system. 



8. (Original) A comput^ 
building a control system, 



MmSplempmed method of defining a composite object group for use in 
lethod comprising: 



providing an interface ror passing information to and from said composite object group, 
said interface passing at least one control signal for controlling an aspect of said control system; 

providing a data flow oHiect that is arranged to accept input data and to produce output 
data on a clock cycle of said control system, said data flow object providing sampled-data 
processing for said electromechanical control system; 

providing a state machine jpbject that includes a plurality of states, said state machine 
object providing event-driven processing for said control system; 

providing at least one transition between said states that is triggered by an event; 

linking said state machine oc^ect to said data flow object; and 

linking said state machine objbct or said data flow object to said interface, whereby said 
composite object group provides both\sampled-data and event-driven processing for said control 
system. 
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9. (Original) A method as recited in claim 8 wherein said control system is an 
electromechanical control system. 



10. (Original) A method as reef ted in claim 8 wherein said control system is a real-time control 
system. 



1 1 . (Original) A method as rec 



transition and providing an acti 



ted in claim 8 further comprising: 



providing a state transit! >n object, said state transition object being associated with said 



to be performed upon transition, whereby said state transition 



object provides said action for said composite object group. 



12. (Original) A method astecitep in claim 8 further comprising: 

defining an execution njetttod of>md data flow object, said execution method receiving 
said input data from sensors of saiffl control system and calculating said output data. 



13. (Original) A method as recited In claim 8 further comprising: 

linking said state machine object to said data flow object using a graphical user interface; 

and 

linking said state machine object or said data flow object to said interface using a 
graphical user interface, whereby said\composite object group is represented graphically to a user 
on a computer screen. 



14. (Original) A method as recited in claim 8 further comprising: 

defining a plurality of other composite object group in a hierarchy, said hierarchy 
modeling said control system. 
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15. (Original) A control system for use on a real-time computer, said control system comprising: 

a system diagram graphically representing components and interconnections between 
components, said system diagram including 

a data flow component arranged to accept input data and to produce output data 
on a clock cycle, said data flo\^ component providing sampled-data processing for said control 
system, and 

a state machine component that includes a plurality of states and a plurality of 
transitions between said states that are each triggered by an event, said state machine component 
providing event-driven processing for said control system; and 

a database repository stormg computer code associated with said system diagram and said 
components, said database repository including 

a system diagram fiue representing said graphical system diagram, and 



a compiled code filelfor each component including compiled computer code for 
executing the functionality of said each component, whereby said system diagram file and said 
compiled code files of said control sjystem^ray be loaded onto said real-time computer for 
execution. 



16. (Original) A control system as rqcited in claim 15 wherein said control system is an 
electromechanical control system. 



17. (Original) A control system as recited in claim 15 wherein said control system is a real-time 
control system. 



18. (Original) A control system as recitled in claim 15 further comprising: 

a composite object group included in said system diagram, said data flow component and 
said state machine component included in said composite object group, whereby said composite 
object group provides both sampled-data\and event-driven processing for said control system; 
and 
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a diagram file for said composite object group included in said database repository 
representing the contents 6f said composite object group. 



19. (Original) A method forpuilding a control system for use on a real-time computer, said 
method comprising: 

creating a data flow diagram arranged to accept input data and to produce output data on 
a clock cycle, said data flow diagram providing sampled-data processing for said control system; 

creating a state machinelcomponent that includes a plurality of states and a plurality of 
transitions between said states mat are each triggered by an event, said state machine component 
providing event-driven processing for said control system; 

creating a system diagn^thjat graphically represents said data flow diagram and said 
state machine component; 

compiling said data flow djiagr&m and said state machine component; and 

loading said system diagram and compiled code for said data flow diagram and said state 
machine component onto said f^al-jime corj?fputer, whereby said control system may be executed 
on said real-time computer. 



20. (Original) A method as recited ip claim 19 further comprising: 

linking said compiled code using said system diagram on said real-time computer. 



21. (Original) A control system as repited in claim 19 wherein said control system is an 
electromechanical control system. 



22. (Original) A method for executingia control system on a real-time computer, said method 
comprising: 

identifying a plurality of data flaw components of said control system, each data flow 
component arranged to accept input data and to produce output data on a clock cycle, said data 
flow components providing sampled-dam processing for said control system; 
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executing a method of each data flow component to produce said output data; 
receiving an event for said control system; 

matching said evetat with a transition of a state machine component of said control 
system, said state machine component including a plurality of states and a plurality of transitions 
between said states that are each triggered by an event, said state machine component providing 
event-driven processing fon said control system; and 

executing said matched transition of said state machine component. 



23. (Currently Amended) A method of defining a mode of a control system, wherein said control 
system comprises a plurality ot components, said method comprising: 



identifying an intuitive nime for^aid mode and its corresponding subset of said 
components; and ^^JL^^ 

for each chosen component in said subset, indicating in a file corresponding to said 
component that said component islactive when said control system is in said mode, whereby 
when said control system is executing in said mode, only said subset of said components that 
correspond to said mode will be active. 



24. (Original) A method as recited in claim 23 wherein said control system is an 
electromechanical control system. I 

25. (Original) A method as recited in ftlaim 23 wherein said control system is a real-time control 
system. \ 



27. (Currently Amended) A method as reJtited in claim 23 wherein said [received] components 
represent a low level in a multi-level hierarchy of said control system, said method further 
comprising: \ 



choosing a subset of said components/to correspond to said mode; 



[receiving a plurality oficomponents that represent said control 




Atty. Dkt. No. TOOLP001 



Page 7 of 1 3 



App. No. 09/259,179 



presenting atiiigh level of said hierarchy, said high level including said [received] 
components and a high level component; 

choosing a second mode for said high level component; and 

\ 

choosing a third\mode for said control system that includes said mode and said second 
mode, whereby when said control system is executing in said third mode, only those components 
that correspond to said mpde and said second mode will be active. 

J 

28. (Cancelled). 



29. (Currently Amended) A method as recited in claim 23 wherein said components [are loaded 
into] execute said control sysjkm oh a real-time computer[, said method further comprising: 

executing said corpol system in said mode on said real-time computer; and 

activating only th<bse components which correspond to said mode]. 



30. (Original) A method as recited in claim 29 further comprising: 

switching from said mode lo a different mode while said control system is executing; 
deactivating those componeitts that correspond to said mode; and 
activating those components that correspond to said different mode. 



)i me 



3 1 . (Currently Amended) A method of mapping a thread of a processor to components within a 
control system, wherein said control system comprises a plurality of components in a multi-level 
hierarchy, said method comprising: 

[receiving a plurality of components in a multi-level hierarchy that represent said control 
system;] 

defining [a] at least one logical rate h\f execution at each level in said multi-level 
hierarchy to provide a plurality of logical rates ; 
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for each component in a level of said multi-level hierarchy, assigning said component to 
one of said logical rates; and 

mapping said thread of said processor [through said multi-level hierarchy such that at 
least one of said components is assigned to said thread, whereby an execution rate of said thread 
is assigned to said least Vme component] to one or more of said logical rates, thus mapping said 
thread through said multi-level hierarchy resulting in an executing system of components all 
executing at the actual execution rate of said thread . 



32. (Original) A method asvrecited in claim 31 wherein said control system is an 
electromechanical control s> 




ited in claim 3 lywherein said control system is a real-time control 



33. (Original) A metho 
system. 

j 

35. (Cancelled). 



36. (Currently Amended) A methodtas recited in claim 31 wherein said components are loaded 
into a real-time computer, said method further comprising: 



executing said [control system}] components on said real-time computer[; and] 

[executing] , wherein said at lesLt one component is executed at said rate of execution 
which corresponds to said thread. 



37. (Currently Amended) A method of mapping threads available on a real-time computer to 
components within a control system, wherein said control system comprises a plurality of 
components in a multi-level hierarchy, saifl method comprising: 



[receiving a plurality of componentsun a multi-level hierarchy that represent said control 



system;] 
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defining at least one logical rate of execution at each level in said multi-level hierarchy to 
provide a plurality ofyates ; 



for each component in a level of said multi-level hierarchy, assigning said component to 
one of said logical rates! and 

mapping said threads of said real-time computer through said multi-level hierarchy using 
said logical rates such that\each of said components is assigned to a single one of said threads, 
whereby an execution rate ©f each thread is assigned to each one of said components. 



38. (Currently Amended) A method of defining an executable image for a control system 
comprising a plurality of components , said method comprising: 

[receiving a pluralky-eftoomponents that represent said control system;] 

choosing a subsetlof said\components to correspond to said executable image; 

identifying a namAfor saia executable im^ge and its corresponding subset of said 
components; and \ \ f 

for each chosen component \& said subset, indicating in a file corresponding to said 
component that said component is part of said executable image for said control system, whereby 
when said executable image is produced for said control system only said subset of said 
components that correspond to said executable image will be included. 



39. (Original) A method as recited in claim 38 wherein said control system is an 
electromechanical control system. \ 



40. (Original) A method as recited in claim 38 wherein said control system is a real-time control 
system. \ 



42. (Currently Amended) A method as recitem in claim 38 wherein said [received] components 
[represent] form a low level in a multi-level hierarchy of said control system, said method further 
comprising: I 
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presenting a high level of said hierarchy, said high level including said [received] 
components and a high level component; 

choosing a second executable image for said high level component; and 

choosing a third executable image for said control system that includes said executable 
image and said second executable image, whereby when said third executable image is produced 
for said control system only those components that correspond to said executable image and said 
second executable image will be included. 



43,C^„ea, 




44. (Original) A method as^recited in claim 38 further comprising: 



and 



loading components corresponding to said executable image into a real-time computer; 



executing said executable image on said real-time computer. 



45. (Currently Amended) A method within a control system comprising a plurality of 
components in a multi-level hierarchy of mapping an executable image destined for a particular 
computer to components [within a control system], said method comprising: 



[receiving a plurality of components in a multi-level hierarchy that represent said control 
system;] 

defining at least one logical executable name at each level in said multi-level hierarchy to 
provide a plurality of logical executableViames ; 

for each component in a level of sasjd multi-level hierarchy, assigning said component to 
one of said logical executable names; and 

mapping said executable image destined for said particular computer through said multi- 
level hierarchy using said logical executable names such that a subset of said components are 
assigned to said executable image, whereby saic^executable image includes said subset of 
components. 
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46. (Original) A reusable interface component data structure for use in a control system having a 
plurality of components! said reusable interface component data structure comprising: 

an interface component name, said name indicating an association with one of said 
components of said control system; 

a group of first method names indicating methods defined upon said component that said 
component provides; 

a group of second method names indicating methods defined within said control system 
that said component uses; 

a group of output pin hames indicating attributes defined upon said component for which 
said component provides values; 

a group of input pin names indicating attributes defined within said control system whose 
values said component usesj^feiereby said interface component may be used as an interface to 
said component of said coiytrol|system and reused with other of said components. 



47. (Original) A reusable interface component data structure as recited in claim 46 wherein said 
control system is an electromechalnicaixontrol system. 



48. (Original) A reusable interface Component data structure as recited in claim 46 wherein said 
control system is a real-time control system. 



49. (Original) A reusable interface component data structure as recited in claim 46 further 
comprising: 

a graphical representation, whereby said interface component appears as an icon to a 
user on a computer screen. 



50. (Original) A reusable interface component data structure as recited in claim 46 wherein said 
interface component is a computer object and is implemented using object-oriented technology. 
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